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This invention relates to prostaglandin agonists, methods of using such prostaglandin 
agonists, pharmaceutical compositions containing such prostaglandin agonists and 
kits containing such prostaglandin agonists. The prostaglandin agonists are useful for 
the treatment of bone disorders including osteoporosis. 
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WO9919300-A^^ Pfizer Inc 

New prostaglandin agonists - njiseful for the treatment of booe diseases (e.g. osteoporosis), 
kidney degeneration and glaucoma. 

Drug Activity: Osteopathic; Antiinflammatory; Nephrotropic; Ophthalmological; Hypotensive 
Mechanism f Action: Prostaglandin-Agonisi 

Compound Name: None Given 
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Use: For the treatment of osteoporosis (e.g. giucocorucoid-induced osteoporosis), osteotomy, childhood idiopathic 
bone loss or bone loss associated with periodontitis; for augmenting and maintaining bone mass (e.g. following 
facial reconstruction or treating bone fracture); for treating kidney degeneration, glaucoma, ocular hypertension 
(claimed) and as prostaglandin agonists. 

Dosage : 0.(X)1- 100 (0.01-10) mg/kg/day. Administration may be systenaic or local, such as oral, parenteral and 
intraduodenal. 
Advantage : None given. 
Biological Data : No data given. 

Chemistry : Compounds of formula (I) and their prodrugs and salts are new. 

A = S02 or CO; G = a defined aryl or bi-aryl containing group, arylamino, or RlR2-amino. 

R1.R2 = H or alkyl, or together NR 1 R2 is a 5/6-membered heterocycle; B = N, or CH; Q = a defined 

divalent linking group such as alkylene optionally substimted and optionally interrupted by an aromatic ring. 

Z = carboxyl. alkoxycarbonyl, letrazolyl, 1 ,2.4-oxadiazoly 1, 5-oxo- 1 ,2,4-o\adiazolyl, 5-oxo- 1 ,2,4-thiadiazolyl, 

alkylsulfonylcarbamoyl, or phenylsulfonylcarbamoyl; K = a bond, or alkylene optionally substituted and 

optionally interrupted by O or S; M = defined aryl, or defined biaryl (in which the aryl groups are linked via a 

heieroatom, a divalent linking group (e.g. alkylene) or directly by a bond); Provisos are given. 

Several compounds are specifically claimed e.g. (3-(((pyridine-3-sulfonyl)-(4-pyrimidin-5-yl-benzyl)-amino)- 

methyl)-phcnyl)-acetic acid (la) (example la). 
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Prostaglandin agonists used in the treatment of 
osteoporosis. See W09827976 and W09828264. 



EP 0 911 321 A2 



CUROPUN PATBKT APFOC*T)OW 



core 3 w** corn 31^*0 

COT0 307*« GOTO 307^* 
C07D 211'70 

Aei< 3104 

A6IK ai**?*. 31'** 



Structure is taken from Page 3 
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1-4 Difunciionalised cyclohexane and 3-oxo- 
2(H)-l,2,4-iriazine derivatives as 5-HT|^i^ 
receptor ligands. Related to compounds claimed 
by Patoiseau and Dupont-Passelaigue in 
WO9501965 and W096 16949. 
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Use of EP4 receptor antagonists as bone resorption inhibitors - for the treatment of 
osteoarthritis, rheumatoid arthritis, osteoporosis, inflammatory bone diseases and 
hypocalcemia. 

Drug Activity; Osteopathic; Antianhritic; Antirheumatic; Antiinflammaior)'; Cardiovascular-Gen. 
Mechanism of Action: Prostaglandin-Antagonisi-EP4; Prostaglandin-Antagonist-E2 
Compound Name: None Given 




Use : As EP4 antagonists for the treatment of conditions with accelerated bone resorption (claimed) e.g. 
osicoanhriiis. rheumatoid anhntis, osteoporosis, inflammatory bone di.seascs and hypocalcemia. 
Dosage : ().1-2(KJ (0.1-10) mg/kg/day. Administration may be oral, parenteral, rectal or by inhalation. 
Advantage : The compounds prevent accelerated bone resorption by inhibiting PGE:-stimulaicd ostcoclasi-like 
cell formation in bone marrow. 
Biological Data : None given. 

Chemistn : The use of an EP4 antagonist m the treatment of conditions with accelerated bone resorption is 
claimed. 

Preferably the EP4 antagonist is | la(Z),2|i.5a l-( t )-7-15-l|( 1 .r-biphenyl)-4-yllmelhoxy l-2-(4-morpholinyl)-3- 
oxocyclopcntyi 1-4-hepienoic acid (1 ) or its 1 1 R| lu(Z).2|i.5ull-(- )-isomcr or their salts and solvates. 
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cas^b^zaEH&iide derivsidves bind Ito prostaglaedin £2 receptors - useful 
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D?nB8 Acaiv^. Inmnsptc-Poi.; ImsropKr-Neg.; Gynecological; Gasiroinicsdnal-Gcn.; Analgesic; Sedaove; 
Vcttcroptc Hypmensivc Diuredc Anadiarrfaeic Antidiabcric; Annulcen Antiinflammator>'; Tocolytic; 
l^^Aiuive; Trocquiliier 

^i/Ji(s:hDX^tdA€itaa: Prostaglandin- Agonist- Ei Prostaglandin- Antagomst-E2 
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yg: Aa ortagcniMs and agcnisu of pTOSxaglandin E2 (PGE2) receptors for promoting or inhibiting uterine 
fftutcte ccntrcciKjn cr digesuvc irca movement, as analgesics or hypnotics, for enlarging vascular capacity, for 
tuppreswng gastnc ccid Mcrebca, and as hypmcnsives or diuretics, for treating diarrhea, diabetes, gastric ulcers, 
{^Qstntii. to aid lisep and as anuabomfecienL laxanvcs and tranquilizers. 
gosc^ I pg- ICO mg/day orally cr 0.1 Mg-IO mg/day parenicrally. 
Advontag? : hkme gjvcn. 

Rittioy^cpi Doto : In a PGE2 rccepcr binding assay (la) had a Ki of 0.0002 uM. 
pgaustyy : Sulfcnomide and caytoaamidc derivatives of formula (1) and their salts arc new. 
nnc A, nno B o 5-I5C ccxtocyclyl or 5-7 membcrcd heierocyclyl containing 1 or 2 O, N or S; Zl = CORl. 1- 
4C aihytett^Rl. CH^CORl. CoCCORl. O-IOC alkylene-CORU or 1-5C alkylcne-OH; Rl = OH 1- 
4CalluwycTOfmOTal!y8ubsunitfidNH2; Z2 « H. MC alkyl, ]-4C alkoxy, N02, halo. CF3. CF30, OH r 
COR I : Z3 D toed cr 1 ^ alkylene; Z4 o S02 or CO; Z5 = 1 -8C alkyl, 2-8C alkeny I, 2-8C alkyny 1, 
cpmmally gaWvM cycknlkyL phenyl cr heierocyclyl or substituted alkyl, alkenyl or alkynyl; R2 = O, S, 
CO. CT cpttHially oubsumted umno, CONR NHCO or alky lene; R3 = H, 1 -6C alkyl. 1 -6C alkoxy , 1 -6C 
Qlky Wuo, NOl hakx CT3. CF30. OH cr CH20H; R4 = H, 2-8C alkenyl, 2-8C alkynyl or optionally 
pp^rqjfftfftgd aUsyt; a, i a M; provided thai when A = a benzene ring and {Z2)t = CORl then Zl is bonded to 
3 CT 4 groaitrtm cf A. 

fl) a 4-|2-<W-QtoylpheoylsulphOTylammo>-5-aifluoromethylphenoxyTnethyl) cinnamic acid (la). 
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Drug Acdvity: Imxnunomodulaion Andasihmadc; Osteopathic; Neuroprotective; Hepatotropic; Antiinfertility; 
Tccolync; Ophthalmological 

Mechaaisra cf Action: Prostaglandin- Antagonist-EP2; Prostaglandin- Agonist- EP2 

Ccgnpoamd Name: None Given 



Uve : As EP2 receptor modulators and for the treatment and prevention of immunological diseases, asthma, 
abnormal bone formauon, neuronal cell death, liver damage, abortion, premature birth or retina neuropathy of 
glaucoma (claimed I 

Dmage : I ug- 100 mg orally: 0.1 ug- 10 mg paienterully. Administration is also rectal. 
AdvBntagg : Improved specificity and reduced side effects. 

Biotogical Pata : Compounds of the invenuon were assayed for activity against prostanoide receptor subtypes- 
Compound ( la) showed values of > 10, 0.030, > 10 and > 10 uM for receptors EPl, EP2, EP3a and EP4 
respectively 

Chemistry u>-Cycloalkyl-prosuglandin E2 denvatives of formula (I) and their salts and cyclodextrin clathrates 
arc new. 

R = COOH or CH20H: R I = oxo, CH2 or halo; R3 = aikyl, alkenyl, alkynyl (all optionally substituted) or 
H: n = 0-4: a = optional double bond; b = optional double or triple bond; c = optional single, double 
or tnpic bond: Provisos are given. 

Several compounds are specifically claimed e.g. (5Z,1 lal3E)-l l,16-dihydroxy-9-oxo-17,17-propano-20- 
norprDsia-5.13-dienoic acid (la) (example 4(10)). 
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New 3 J-diffllMfflpQsmoJc add dfiirivaittives - oflseful f r Celreatmemt amd prevents n of 
e^. tomwuni BogicaJ disesase, asthma, albinionnal borne formati n airsd Eiieur imal cell death. 

Drug Activity: Ixnmuitosupprcssive; Inununosdmulanu Antiasthmatic; Osteopathic; Neuroprotective; 
Hcpatotropic; Ncphrotropic; Antiinflammaiory; Hypotensive; Cardiant; Vasotropic 
Mcechnnism Actfam: Prostaglandin- Agonist- E2; Prostaglandin-Agomst-EP4 

Coggpoomd Nome: None Given 




Usg : For the treatment and prevention of inuntmological diseases e.g. autoimmune diseases, immunological 
deficiency diseases and o7;gan transplantation, asthma, abnormal bone formation^ neuronal cell death, liver 
damage, nephntis, hypertension and myocardial ischemia (claimed). 

P^^ge : 1 ug-lCO mg orally up to several times per day; 0.1 |ig-10 mg parenterally up to several times per day. 
Admimstiatjon may also be topical, rectal or vaginal. 
Advontage : None given. 

Biologicnl Poto : Membrane fraction was prepared using the prostanoid receptor subtypes (mouse EP3a, EP4) 
eaprcMing CHO cells. A standard assay mixture containing membrane fraction (0.5 mg/ml), 23 nM of ^H-PGEj 
and vanous concentrauons of the lest compounds was incubated for 1 hour at room temperature. The reaction 
was tcrminaicd by the sddiuon of ice-cold buffer. Kd and Bmax values were determined and non-specific binding 
wai calculated as the bound in the presence of an excess of unlabeled PGEj. The dissociation constant (K^) was 
then determined, and (la) produced a K, of 0.(J002 ^iM for EP4 receptor subtypes. 

ChgynistyY : 3,7-DithiapTostanoic ^id derivatives of formula (I) and their salts and cyclodextiin clathrates are 

R I n OH, I alkoay cr NR6R7; R6. R7 = independendy H or 1 -4C alkyl; R2 = H or OH; R3 = 
cpuonally subsuiuied 1-8C alkyl, opuonally substituted 2-8C alkenyl, optionally substituted 2-8C alkynyl, Ph or 
5-7C cycloalkyi; o n double or single bond; the derivative may include the 8-epi equilibrium compoimd; 
provisos arc given. 

Several compounds arc specifically clainted e.g. I la.l5a-dihydroxy-9-oxo-16P-methyl-3,7-dithiaprost-13E-enoic 
ccid (la) (Example 2io)l 
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[April 16, 1999] New series of osteogenesis-promoting agents developed at 

Taisho 

Taisho scientists have prepared and evaluated two series of phenyl-substituted 
hydroxycyclopentenone analogues with osteogenesis-promoting effects 

Compounds of the invention were found to significantly increase Ca2+ and 
alkaline phosphatase (ALP) in human long bone osteoblast cultures at a 
concentration of 5 mcM (JP 99043460 and JP 99043459). 
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Use of tetrahydrofuran j^^taglandin analogs as prostaglandiill^^/FP receptor agonists - 
for the treatment of glaucoma and ocular hypertension. 

Drug Activit}': Ophthalmological; Hypotensive 
Mechanism of Action: Prosiaglandin-Agonist 

Compound Name: None Given 




Use : For treating glaucoma and ocular hypenension (claamed). As agonists at the prostaglandin DP and FP 
receptors. 

Dosage : 0.00003-0.5 (().(K)1 -0.01 1 wt9r solution for topical adminisn-aiion 10 the eye. 
Advantage : Improved therapeutic profile compared to natural prostaglandins. 
Biological Data : No daia given 

Chemistn : The use of prosiaclandin analogs of formula fl) for treating glaucoma or ocular hypertension is 
claimed. 

R = an ester, C02R 1 . CONR^RK. CHZORQ or CH2NR lOR II; R 1 = H, or a cationic salt or ammonium 
moiety; R7,R8 = indcpcndcntlv Horalkyi; R9 = H, acyK or alkyl; RlO.Rll = independently H.acyl or 
alky I (providing onK one i^ acv 1 1. n = 0 or 2: G = a group of fomiula (i) or two other defined tetrahydrofuran 
containing moieties: V = CHZCH^CH (cis), CH=CHCH2 (cis) or CH2CH2CH2; Z = CC, CH=CH (trans) 
or CH2CH2; one of Y2,V3 = H. and the other = F or OH (which may be modified); R4 = cyclohexyl, 5-7C 
alkyiorR5; R5 = (CHZ >mXphcnyl or (CH2)pZ2; X = O or CH2; m= 1-6; phenyl i^ optionally 
substituted with halo. CH3. CF?. CN. 0CH3 or acetyl; p = 0-6; Z2 = a defined optionally substituted 
bicyclic carbocycle or O-coniaimng heierocycle; Several provisos are given. 

(I) is e.g. isopropyl [2R(5Zi.3S( lE,3Rl.4S]-7-[tetrahydro-3-(4-(3-chlorophenoxy)-3-hydroxy-l-butenyl]-4- 
hydroxy-2-furanyl)-5-hcpicnoaic (la) (compound VI). 
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Use of tetrahydrofuran pii^^glandin analogs as prostaglandin l^jj^eceptor agonists - for 
the treatment of glaucoma and ocular hypertension. 



Drug Activity: Ophthalmological; Hypotensive 
Mechanism of Action: Prostaglandin-Agonist 
Compound Name: None Given 
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Use : For treating glaucoma or ocular hypenension (claimed). As agonists at the prostaglandin EP receptor. 
Dosage : 0.00003-0.5 (0.001-0.01 ) solution for topical administration to the eye. 
Advantage : Improved therapeutic profile compared to natural prostaglandins. 
Biological Data : No suitable dau given. 

Chemistry : The use of prostaglandin analogs of formula (I) for treating glaucoma or ocular hypertension is 
claimed. 

Rl = H, 1-5C alkyl. 3-6C cycloalkyl or a cationic salt moiety; A = CH2CH=CH (cis), CH=CHCH2 (cis) or 
CH2CH2CH2; Z = CC, CH=CH (trans) or CH2CH2; One of R2,R3 = H, and the other = F or OH (which 
may be modified), or R2 and R3 together = OCH2CH20, or carbonyl; R4 = (CH2)mXphenyl or (CH2)pZ2. 
X = O or CH2; m = 1 -6; phenyl is optionally substituted with halo, CH3, CF3, CN. OCH3 or acetyl, 
p = 0-6; Z2 = a defined optionally substituted bicyclic carbocycle or O-containing heterocycle. 
The use of isopropyi 12R( lE,3R.3Rl-7-|ictrahydro-2-(4-phenoxy-3-hydroxy-l-buienyl)-4-oxo-3- 
furanyl]heptanoate (la) (compound IH) is specifically claimed. 
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Recently, additional evidence 
for the involvement of PGE^ and 
hence EP receptor subtypes in 
inflammation and pain has been 
reported. Specific monoclonal 
antibodies to PGEj (termed 2B5), 
that neutralize the activity of 
PGEj, were efficacious in a 
phenylbenzoquinone-induced 
model of nociception (20). 
Furthermore, these antibodies 
could reverse established 
hyperalgesia in a carrageenan- 
induced hyperalgesia model (21). 
The 2B5 antibodies were also able 
to substantially reverse edema 
lomiatcon en a rat adiuvant-induced anhntis model (21). Remarkably, the efficacy of 
2B5 m thesQ inflammatory models was indistinguishable from that of indomethacin. a 
potont NSAIO In the most recent study. 285 was shown to be as efficacious as the 
COX-2 3<$l@ctivG inhibitor. SC*56635. rn a carrageenan -induced hyperalgesia model in 
rot (22). tt IS dear from these as well as previous studies that blockade of EP subtype 
r®ceptor(s) could corKeivabiy be as efficacious as NSAIDs in the treatment of 
inftamr7\atorv diseases without any ot the undesirable side-effects associated with 
th®m. 




Gastnc Antis ecretory and Cytoprotective Agents - PGs. especially PGEj. are known 
io hnv® mucosal protective effects and act through a number of different mechanisms 



